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STUDY  TITLE:  the  IROGRAM  MANAGER  ATO  THE  MATRIX  ORGANIZATION 


STUDY  PROJECT  GOALS: 

To  investigate  the  structural  constraints  imposed  on  program  managers 
functioning  in  a matrix-type  organization  and  to  develop  improved 
management  strategies  to  increase  effectiveness. 


STUDY  REPORT  ABSTRACT: 

The  report  provides  a summary  of  a study  undertaken  to  investigate  the 
principal  problem  areas  encountered  by  a program  manager  when  operating 
in  a matrix  organizational  environment.  The  study  correlates  the  findings 
of  prior  research  efforts  available  in  the  literature  and  textbook  theory 
with  "real  world"  data  obtained  from  the  Air  Force's  Aeronautical  Systems 
Division,  Wrlght-Fatterson  AFB,  Ohio,  through  structured  interviews. 

Findings  are  reported  in  the  areas  of  conflict  identification,  man  power/ 
resource  "savings”,  intra-organlzational  communications,  personnel  appraisal 
techniques  and  methods  of  establishing  effective  functional/program  office 
working  arrangements, 
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nil*  xwport  auaaarlias  tha  rasulta  of  a stuly  tinlartakan  to  Invaatlgate 


tha  principal  problaa  areas  anoountarad  by  a prograa  aanagar  oparatlng  In  a 
aatrlx  organisation.  Tha  atuiy  was  baaad  upon  two  fun&aaantal  souzoaa  of 
datai  (1)  Utaratura  anl  taxtbooka  on  aatrlx  aanagaaanti  and  (2)  structured 


faoa-to-faoa  and  talaphona  intarvlaws  with  aalactad  prograa  aanagara.  fune 


tlonal  heads  and  othar  staff  aaabera  at  the  Aeronautical  Syateas  Division 
(ASD)  of  the  Air  Force  Syateas  Coaaand  (aFSC)  located  at  Vrl^t-Patterson 


Tha  data  were  analysad  and  organised  to  hi^^light  the  aajor  aanageaent 


and  characteristics  which  are  of  concern  to  aodem  day  prograa  aanagers 


These  areas  were  subse' 


quantly  analysed  and  are  discussed  to  portray  the  perspective  of  the  problea 


Ccaparatlve  detemlnatlons  are  aade  on  the  basis  of  the  literature  and  the 


Interview  data.  A separate  finding  Is  reported  concerning  the  degree  to 


idilch  the 
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I.  IWTBODXTION 


lh«  Bodern  day  pxogrui  aamager  operating  in  the  Departaent  of  Defense 
Bust  he  prepared  with  an  xinderstandlng  of  the  characteristics  of  the  aatrlx 
foxB  of  oxgiuiileatlon.  This  is  so  hecause  all  three  allltary  services,  as 
well  as  a large  aajorlty  of  Govemsent  contractors,  are  becoBlng  Bore  and 
Bore  dependent  on  this  fora  of  organisational  structure  to  support  the 
increasing  nusher  and  conplexity  of  Bodem  weapon  systeas  acquisitions. 

A.  Purpose  I 

This  study  was  conducted  to  investigate  the  constraints  iaposed  on 
prograa  aansgers  functioning  in  a aatrix  envlronaent,  to  identify  specific 
areas  for  aanagexlal  awareness  and  to  develop  candidate  techniques  to  iaprove 
a aanager's  effectiveness  in  the  aatrlx  organisational  structure. 

B.  Scope  and  Methodology i 

The  study  was  conducted  frcm  two  fiindaaental  perspectives!  (1)  a review 
of  literature  sources  relevant  to  the  evolution  and  practice  of  Beatrix  aan  ^ 
ageaent  which  included  prior  studies,  Banageaent  articles,  reports  and  text- 
book theory  applicable  to  the  sttidy  purpose}  and,  (2)  structured  interviews 
with  selected  prograa  aanagers,  functional  heads  and  other  staff  personnel 
assigned  to  the  Air  Force's  Aeronautical  Systeas  Division  (ASD)  located  at 
Vright-Patterson  Air  Force  Base,  Ohio.  This  approach  enaUed  a subjective 
coBparison  of  current  "real-world"  Banageaent  concern  with  related  areas  of 
prior  studies,  analysis  and  Banageaent  thought.  From  these  coapaxlsons, 
guidelines  were  developed  and  postulated  for  iaproving  a prograa  aanager's 
awareness  of  potential  problea  areas  and  aethods  to  iaprove  his  operational 


effectiveness 


II . BACKGROUND 


A.  Description  of  the  Matrix 


Lcatiom 


Over  recent  years  the  matrix  organisational  fora  has  evolved  to  solve  the 
Increasingly  conplex  prohleas  of  coordinating  and  scheduling  organisational 
resources  to  support  laurge  project  activities.  This  fora,  which  was  not 
Imposed  hut  was  created  and  developed  due  to  ejqperlence  and  the  need  to 
Judiciously  allocate  Halted  resources,  has  been  widely  used  hy  the  National 
Aeronautics  and  Space  Agency  and  aajor  aerospace  contractors  (I4tl3)^. 
Basically,  the  matrix  organisational  structure  Is  foraed  through  the  coupling 
and  overlapping  of  two  traditional  organisational  forms— -Uie  project  fora  and 
the  functional  fora.  In  order  to  better  understand  the  aatrlx  concept,  both 
the  project  and  functional  forms  are  briefly  discussed. 

In  the  project  organisational  fora,  the  project  manager  Is  charged  with 
the  total  responsibility  for  developing  a new  product  line  or.  In  the  case  of 
the  allltary  envlronaent,  a coaplete  new  weapon  system.  One  of  the  most 
effective  and  preferred  foras  of  the  project  organisation  idxlch  Is  widely 
used  In  Industry  and  Govemaent  is  the  "aggregate"  or  vertical  project  fora. 
Figure  1 Illustrates  such  a structure  In  a typical  Industrial  product  division 
(13tl73)*  Ihe  aajor  advantage  of  this  type  of  arzangeaent  Is  tHht  the  project 
aanager  Is  provided  vlrtiuilly  all  the  necessary  human  and  ph^lcal  resources 
to  accoaplish  the  project.  It  also  provides  him  adequate  authority  for 
planning,  coordinating,  controlling  and  concentrating  these  aesources  as 
required  to  meet  changing  project  needs. 


^Ihls  notation  will  be  used  throu^out  the  report  for  sources  of  quotation 
and/or  major  references.  Ihe  first  number  corresponds  to  the  source  listed 
In  the  bibllogxaphyi  the  second  number  Is  the  page  In  the  reference. 


In  the  functional  organizational  form,  resources  are  grouped  together 
according  to  a given  specialty^  e.g.,  engineering,  Manufacturing,  etc.  Ihls 
arcangenent  Is  depicted  in  Figure  2«  Ihe  eidvantage  of  the  functional  fora  Is 
that  It  provides  the  specialized  skills  and  capabilities  necessary  to  deal 
with  sophisticated  technology  and  a nunber  of  products  or  projects.  However, 
as  the  nunber  and  diversity  of  projects  Increases,  the  problen  of  coapletlng 
all  tasks  on  time  with  appropriate  quality  becomes  extremely  difficult  If  not 
Impossible. 

It  Is  impozrUmt  to  note  that  In  both  these  organizational  forms,  the 
traditional  management  precepts  of  unity  of  command,  superior/subordinate 
lines  of  authority,  functional  division  of  labor,  vertical  communication,  etc, 
are  preserved  by  the  organizational  structxire. 

While  the  functional  organization  Is  the  oldest  and  simplest  type  of 
structure,  the  matrix  organization  Is  probably  the  newest  and  most  complex. 

Ihe  matrix  design  attempts  to  incorporate  the  advantages  of  both  the  func- 
tional and  the  project  forms  of  organization.  The  matrix  Is  formed  by  super- 
imposing the  picject  structure  on  the  fxinctlonal  organization.  The  project 
overlay  provides  a horizontal,  lateral  dimension  to  the  traditional  vertical 
orientation  of  the  functional  organization.  Figure  3 represents  a simplified 
matrtx  type  organization  (I3il76).  Here,  the  department  heads  have  line 
authority  over  the  specialists  In  their  departments  (vertical  structiire). 

The  functional  specialists  are  then  assigned  ("loeuied  out")  to  given  projects 
(horizontal  structure).  These  etsslgnments  are  made  through  collaboration 
between  the  appropriate  fiinctlonal  euid  project  managers.  In  effect,  each  of 
the  project  managers  "borrow"  human  resources  from  the  fimctlonal  organiza- 
tions for  an  agreed  period  of  time.  These  "borrowed"  Individuals  then 
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Functional  Oxganisatlon  (20t7) 


provide  the  vital  Interface  with  the  functional  organisations  to  take 
advantage  of  the  wide  hase  of  technological  expertise* 

The  aatrlx  organisation  seeos  to  flout  the  traditional  organisation* s 
principles.  The  hierarchy  principle  and  unity  of  ooaaand  are  flagrantly 
violated.  Elements  of  the  vertical  chain  exist,  iMt  prime  eaphaslri  la 
placed  on  horlsontal  work  flow  across  organisational  and  functional  lines. 
However,  some  management  theorists  counter  these  complications  ty  emphasis- 
Ing  the  positive  aspects  of  the  matrix  organisation.  Cleland  and  Xing 
summarise  some  of  the  advantages  of  the  matrix  as  follows  (4il72)t 

1.  The  project  Is  emphasised  by  designating  one  individual  as  the 
focal  point  for  all  matters  pertaining  to  It. 

2.  Utilisation  of  man  power  can  be  flexible  becatise  a reservoir  of 
specialists  Is  maintained  In  the  functional  organisations. 

3.  Specialised  knowledge  Is  available  to  all  programs  on  an  equal 
basis}  knowledge  and  experience  can  be  transferred  from  one  project  to 
another  (corporate  memory). 

4.  Project  people  have  a functional  home  when  they  are  no  longer 
needed  on  a given  project. 

5.  Responsiveness  to  project  and  cxistomer  needs  Is  generally  faster 
because  lines  of  communication  and  decision  points  are  centrally  establlahed. 

6.  Management  consistency  between  projects  can  be  maintained  throufd) 
the  deliberate  conflict  operating  in  the  project-functional  environment. 

7.  A better  balance  between  time,  cost  and  performance  can  be  obtained 
through  the  built-in  checks  and  balances  (the  deliberate  conflict)  and  the 
continuous  negotiations  carried  on  between  the  project  and  the  functional 
organisations . 
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8.  Reduces  duplloAtion  of  effort  and  resources  and  there tgr  reduces 
costs  of  operation. 

Proponents  of  the  aatrix  organizational  structure  argue  that  the  above 
advauntages  overcoae  soae  of  the  Inherent  disadvantages  of  going  aatrix. 

Given  these  positive  attributes  of  the  aatrix  organization.  It  Is  equally 
lapoxtant  to  be  awaire  of  soae  of  the  aatnagerlal  difficulties  Involved  In 
advocating  the  aatrix  structure. 

B.  Major  Probleas  In  "Matrlxlsa** i 

One  of  the  principle  objectives  of  this  rese«u?ch  effort  waus  to  Identify 
soaM  of  the  aore  significant  problea  axeas  encountered  In  aatrix  organiza- 
tions, especially  as  they  affect  the  aunagerla^.  fxnctlons  of  the  progxaa 
aanager.  Before  Investigating  those  specific  probleas  experienced  ait  ASD, 
which  Is  covered  In  Section  III  and  Appendix  B,  It  Is  laportant  to  review 
the  results  and  findings  of  prior  studies  conducted  In  this  area  In  order  to 
hlghll^t  the  saOlent  characteristics  of  the  probleas  of  "aatrlxlsa**. 

1.  Authorlty/Xablgulty  i 

One  of  the  aore  consistent  areas  of  concern  reported  by  various 
researchers  Is  that  the  aatrix  structure  fosters  aablgulty  In  the  traditional 
concept  of  authority.  A useful  Illustration  of  this  problea  Is  provided  by 
J.  R.  Galbraith  re-presented  here  In  Figure  4.  This  figure  shows  the  range 
of  alternatives  between  a pure  functional  organization  auid  a pure  product 
organization,  with  the  aatrix  being  half-way  between.  Galbraith  points  out 
that  one  of  the  significant  features  of  the  pure  aatrix  fora  Is  that,  first, 
the  aatrix  has  a dual  authority  relationship  soaewhere  In  the  organization! 
and,  second,  there  Is  a power  balance  between  the  project  aanageaent  and  the 
functional  sides  (7t35*>37).  For  those  personnel  In  the  organization 
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THE  miNGR  OF  ALTERWATIVES  (8»37) 


PRODXT  INFLUENCE 
IN  DECISION  lUKING 


REUTIVE 

INFLUENCE 


FUNCTIONAL  INFLUENCE 
IN  DECISION  MAKING 


FUNCTIONAL  ORGANIZATION  MATRIX  PRODUCT  ORGANIZATION 

I Functional 

I*  Authority 

Structure 


_Dual  _ 
Authority 


Product 

Authority 

Structure 


"soaewhere**  In  the  middle,  this  authority  aablgulty  can  becc»e  a very  serious 
problen,  Noraally  these  personnel  are  the  project  aeuia^ers  and  the  heads  of 
functional  departaents.  To  further  Illustrate  this  problea  airea,  the  findings 
of  two  separate  studies  conducted  by  C.  Reeser  In  I969  and  R.  Goodaan  axe 
quoted  below.  Reeser  suaaarlzed  his  finding  In  this  ways 

The  Interviews  with  the  aanagers  Indicated  that  they  were  quite 
sensitive  to  the  possibility  that  people  loaned  to  a project  fxoa 
another  organization  could  be  disturbed  because  of,  In  effect. 


having  two  direct  superiors.  There  were  numerous  coaaents 


relative  to  the  general  theae  that  the  matrix  fora  of  project 
organization  deliberately  violates  the  venerable  i>rlnclple  of 
unity  of  conaand  and  probably  Is  upsetting  to  subordinates  >rtio 
are  affected  by  It.  Three  of  the  six  personnel  managers  who 


were  Interviewed  nonlnnted  plural  authority  xelationships  as 


the  aajor  detriment  of  project  organisation,  and  nine  other 
aanagsrs  assigned  It  the  top  priority  as  a prol>leB  (14^19-11  )• 


Goodaan  was  eoneemed  with  detexainlng  who  actually  had  what  authority 
between  the  functional  and  project  aanagsrs • His  research  was  conducted  in 
six  defense/aerospace  corporations  In  the  U.  3*  Within  each  coapany,  both 
general  aanageaent  (functional)  and  project  aanagers  were  interviewed.  Each 
aanager  was  asked  to  state  whether  he  thought  the  project  aanager  had  the 
final  authority  to  aake  the  crucial  decisions  listed  In  Table  I.  * 


Table  I*  Crucial  Project  Decieione 

1.  Initiate  work  in  support  areas. 

2.  Assign  priority  or  work  in  support  areas. 

3.  Relax  perforaance  requirenents  (i.e.,  oait  tests). 

4.  Authorise  total  overtiae  bu<iget. 

5.  Authorize  subcontractors  to  exceed  cost,  schedule, 
or  scope. 

6.  Contract  change  in  schedule,  or  coat,  or  scope. 

7.  Make  or  buy. 

8.  Hire  additional  people. 

9.  Exceed  personnel  ceilings  when  a crash  effort  is 
indicated. 

(10.  Cancel  subcontract  and  bring  work  in-house. 

11.  Select  subcontractors. 

12.  Authorize  exceeding  of  company  funds  allocated  to 
' projects. 

13.  Determine  content  of  original  proposal. 

14.  Decide  initial  price  of  proposal. 


A project  aanager  was  said  to  have  final  authority,  if,  in  the  case  of  con- 
flict between  the  interested  parties  regarding  a particular  decision,  the 
project  aanager  deterained  the  final  decision.  The  results  showed  that  for 
some  decisions,  the  najority  of  functional  aanagers  in  a company  believed  the 
project  manager  did  not  have  the  authority  to  make  the  particular  decision, 
abile  the  majority  of  the  functional  aanagers  believed  they  did  have  the 


authority.  On  other  decisions,  the  reverse  was  revealed.  Ihe  majority  of 


project  HUMjcexs  believed  they  did  not  have  the  authority  to  aake  the  deci- 
sions while  the  aajorlty  of  the  functional  aanagers  believed  they  did.  In 
general,  both  Goodaan'a  and  Reeaer'a  data  Indicated  that  there  was  significant 
aablgulty  In  authority  In  all  coapanles  studied  (I4ill). 

2.  Conflict I 

Another  area  of  concern  which  arises  frequently  In  the  literature 
dealing  with  the  aatrlx  organisation  Is  that  of  the  ever  present  "conflict" 
between  the  project  and  fiuictional  groups.  Ihe  nature  of  the  aatrlx  organi- 
zational structtire  requires  that  tasks  be  coordinated  aaong  diverse  organisa- 
tional units  idilch  frequently  fosters  conflict.  Although  conflict  aay  lapede 
or  teaporarlly  restrict  the  attalnaent  of  one's  goals,  the  consequences  aay 
be  beneficial  if  they  produce  new  Inforaatlon  which.  In  turn,  enhances  the 
declslon-aaking  process.  In  a recent  study  conducted  by  R.  Skowronek,  seven 
fundaaental  areas  of  project  aanageaent  were  cited  as  giving  particular  rise 
to  conflict  generation.  Ihese  are  listed  In  priority  order  below i 

a.  Conflict  over  schedules 

b.  Conflict  over  priorities  within  the  project 

c.  Conflict  over  aanpower 

d.  Conflict  over  technical  issues 

e.  Conflict  over  adalnlstratlon 

f.  Conflict  of  personality 

g.  Conflict  over  costs  (20t21-22) 

A graphical  Illustration  of  the  above  areas  of  conflict  is  shown  In  Figure  5, 
(19 I 22).  Skowronek  also  indicated  that  the  aajor  sources  of  this  conflict 
were  largely  derived  froa  dlsagreeaent  between  the  project  and  functional 
departaents,  followed  by  conflict  between  assigned  personnel  teaa  aenbers  and 
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Fig.  5 CONFLICT  INTENSITY  PRCFIIf  (20i22) 

« M la  the  relative  Intanslty  of  conflict  paxcelvad  hy  project  aanagers  aeaauxed 
on  a four  point  scale  (0-3)  averaged  over  five  sources i conflict  with  func- 
tional departaents.  assign^  personnel,  teas  aeahers,  superiors  and  subordinates. 


lastly  with  superiors  and  subordinates.  These  latter  profiles  are  shown  In 
Table  II*. 
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Conflict  with  the  functional  departaents  occtirs  because  project  managers 
often  do  not  have  the  authority  to  direct  or  detemlne  the  priorities  of  the 
functional  departaents.  At  the  other  end  of  the  spectrua.  conflict  with  8ub> 
ordinates  Is  least  Intense  bc^cause  project  aanagers  have  acre  control  over 
laaedlate  teaa  aeabers  and  these  aeabers  are  aore  likely  to  share  coaaon 
project  objectives  with  the  project  aana^er  (20i35). 

3.  Coaaiuiloatlons  i 

That  this  Is  an  area  of  concern  to  any  organisation  makes  Its  effects 
even  aore  pronounced  In  the  aatrlx  fora  of  organisation.  As  reported  by  DUNS 
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In  an  Aiigust  1970  article  entitled,  "Matrix  Manageaenti  A Tough  Gaae  To 
Play",  the  authors  reports 


I 


Because  of  the  unorthodox  tangle  of  vertical  and  hoxlsontal 
relationships.  . . the  coapany  aust  have  excellent  coaauni- 
catlons  Both  vertically  and  horisontally^  and,  as  Yale's 
Shepard  puts  it,  "A  hell  of  a lot  of  cooperation".  To 
• ^ encoxucage  Both  the  coaaunication  and  the  cooperation, 

! prudent  coapanles  spell  out  every  possible  detail  of  a aatrix 

project  in  advance  and  in  writing.  Says  Sylvania's  Duffy, 

"If  the  agreeaent  is  only  verbal,  the  aatrix  organisation  Just 
won't  woric."  NCR's  Rench  adds,  "The  aanageaent  teaa  has  to 
understand  the  need  for  coanunlcatlon.  If  a aanager  can't 
coaaunicate— 'Well,  you  generally  have  to  get  a new  aanager" 

s (505). 

Reeser  reported  froa  his  research  that  "Managers  who  were  interviewed  stated 
that  a coaaon  coaplednt  in  the  project  organizations  was  the  frustration  of 
trying  to  deal  with  the  aultitude  of  Interface  relationships  between  the 
project  and  functional  groups  with  no  systenatlc  avenues  of  coaaunication.  A 
' central  theae  running  throu^  the  coaments  aade  by  the  project  engineers  was 

the  frustration  because  of  the  lack  of  any  guidelines  on  how  to  interact  with 
engineers  froa  functional  departaents  who  theoretically  were  supposed  to 
support  the  project  effort  but  who  were  alleged  to  be  trying  to  direct  it 
(17i464-h65), 

In  another  stxidy  cond\u:ted  at  the  Aeronautical  Systeas  Division  in  1973 
hy  W.  S.  Tsukaaoto  concerning  couiunlcations  between  prograa  offices  and  the 
Deputy  for  Engineering,  the  following  was  reported i 


15 


Of  all  the  topics  responded  to,  the  probles  of  couunicatlon 
between  the  pxogxaa  offices  and  the  Deputy  for  Engineering 
appeared  to  have  attracted  the  greatest  response.  Most 
couents  were  highly  critical  of  the  lack  of  cosaunication  on  the 
technical  natters  between  these  two  grou];>s.  The  alternative 
cosaent  welcoaed  the  shorter  conaunlcatlon  link  that  a aatrlx 
organization  provides  to  the  collocated  engineer.  Ihis  related 
to  the  fact  that  the  collocated  engineering  force,  being 
organizationally  established  within  the  program  office,  reduces 
coaaunicatlon  to  the  inter  versus  intrs  offices  level  of  coa> 
aunlcation.  The  coaaents  critical  of  the  lack  of  coamunlcation 
between  the  program  offices  and  the  Deputy  for  Engineering  were 
submitted  by  both  functional  and  collocated  engineers.  The 
comnents  appeared  to  be  critical  of  the  lack  of  communication 
at  both  the  engineering  level  as  well  as  the  managerial  level. 

The  general  feeling  existed  that  information  and  experience 
gained  by  the  collocated  engineer  is  valuable  and  probably  very 
meaningful  in  its  application  to  other  programs  (corporate 
memory).  However,  it  was  noted  that  for  various  reasons,  dis- 
semination of  this  knowledge  was  restricted  (2i.i40-48). 

The  author  mentions  that  frequent  disputes  over  the  best  engineering  approach 
to  a given  situation  between  the  program  and  functlonsil  offices  gave  rise  to 
a closure  of  communications.  Also  cited  was  the  frustration  experienced  by 
engineering  personnel  when  engineering  compromises  were  dictated  to  resolve 
disputes.  This  area  was  further  investigated  under  this  study  in  Section  III 
and  Appendix  B to  determine  if  these  attitudes  still  existed  at  ASD. 


4,  Performance  Appraisals t 

Although  this  Is  a subset  of  the  authority  area,  In  large  measure  a 
manager's  "de  fanto"  authority  degree  of  Influence  as  i>ercelved  by  sub- 
ordinates Is  a direct  function  of  the  Input  he  has  to  the  latter's  perfor- 
mance rating.  This  preadse  Is  supported  by  recent  studies  by  C.  Moyer  and 
L.  Helhart.  Moyer  Investigated  this  area  at  ASD  In  197^  and,  based  on 
Interviews  conducted  aunong  personnel  assigned  to  the  Deputy  for  Engineering, 
reported  the  following i 

The  prcwBotlon  and  performance  rating  system  wan  found  to  be 
aulvantageous  to  collocated  mllltairy  engineers,  but  not  to 
collocated  civilian  engineers  (l6txxvl). 

Further  study  by  Moyer  an  to  the  cause  and  effects  of  this  situation  were 
provided  in  this  summary t 

Results  Indicate  that  8?^  of  collocated  military  engineers 
perceive  they  have  good  promotion  opportunities  relative  to 
other  work  anslgnments.  In  contrant  to  only  33?6  of  the  col- 
located civilian  engineers.  A primary  reason  for  this  result 
Is  that  military  promotions  are  decided  by  an  Independent 
board  and  not  the  ENA  (Deputy  for  Engineering)  or  3P0  organi- 
zations. The  QERs  or  performance  ratings  on  which  military 
promotions,  In  pcurt  are  baned,  axe  usually  signed  by  a general 
officer  when  a military  engineer  Is  collocated  to  a SPO  which 
Is  not  usually  the  case  when  aisslgned  to  the  home  office. 

Civilian  collocated  engineers,  however,  have  their  promotions 
decided  by  the  ENA  Home  Office.  The  lawsk  of  contact  by  the 
ENA  sui>ervlsor  with  the  day-to-day  performance  of  the  civilian 
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engineers  was  cited  often  by  those  interviewed  aa  the  cause  for 
poor  promotion  opportunities  for  collocated  civilian  engineers 

(16i51-53). 

This  evaluation  occurred  in  September  1974  prior  to  the  introduction  of  a 
new  evaluation  system  for  military  engineers.  In  July  1976,  L.  Melhart 
Investigated  the  role  of  the  performance  evaluation  shortly  after  the  intro- 
duction of  this  new  Officer  Evalviation  System  and  reported  the  following 
based  on  interviews  with  personnel  from  ten  different  project  offices  at  ASDi 
The  ability  of  a project  or  functional  manager  to  directly  Influence 
the  pexfonaance  ratings  of  project  personnel  had  taken  on  an  added 
Importcuice  as  an  Influence  factor  because  of  the  new  OER  system,,, 
respondents  indicated  that  since  there  were  limits  (quotas)  on 
the  distribution  of  "good"  OERs  within  a SPO,  the  new  system 
favored  project  managers.  This  is  because  the  project  managers 
are  more  visible  to  those  senior  officers  that  sit  on  the  OER 
rating  boards  (I4i 63-65), 

Melhaort  also  provided  contradictory  evidence  concerning  attitudes  i)ossessed  by 
collocated  civilian  engineers  as  to  performance  appraisal  in  the  following! 

It  is  interesting  to  note  that  in  relation  to  both  project  and 
functional  managers,  all  of  the  significant  correlations  for 
the  civilians  were  positive.  Also,  no  correlations  positive 
or  negative  for  the  indirect  performance  rating  influence  method 
were  exhibited  by  this  group,  suggesting  that  the  sensitivity  to 
the  indirect  performance  rating  Influence  is  limited  to  military 
project  personnel  (14170-71 ), 
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These  findings  coupled  with  those  of  Tsukaaoto  in  1973  show  a significant 
change  in  the  attitudes  of  the  military  personnel  between  the  periods  1973 
and  1976,  Prior  to  I976  and  the  introduction  of  the  new  OER  system, 
military  personnel  favored  hy  &?%  the  performance  appraisal  methods  used 
at  ASD,  Subsequently,  in  1976  a marked  change  in  attitude  was  observed  and 
the  matrix  structure  became  an  Inferred  root  cause  of  the  inequities  of  the 
new  OER  system.  During  this  same  period,  the  civilian  personnel  also 
exhibited  an  apparent  change  in  attitude  as  reported  by  Melhaxt.  He  did  not 
find  significant  dissatisfaction  expressed  by  civilians  as  did  Moyer  in  1974 
concerning  performance  appraisal  and  promotion  opportunity. 

These  areas  were  further  investigated  to  a limited  extent  under  this 
study  in  Section  III,  At  this  point,  however,  it  has  become  apparent  that 
collocation  of  personnel  away  fnm  the  home  functional  office  is  indeed  an 
important  aspect  of  the  matrix  organisation  aiffectlng  the  attitudes  and  inter- 
actions of  adl  personnel; 

5,  Other  Areas  I 

The  problem  areas  described  previously  (authority,  ambig\ilty,  conflict 
generation,  communication  effectiveness,  performance  appraisal  and  collocation) 
are  significant  areas  of  concern  to  managers  operating  within  a matrix  organi- 
sation. Other  areas  of  equal  significance  have  been  cited  by  varloxxs 
researchers  and  in  the  literature  at  large.  Some  of  these  are  listed  below. 

a.  Anxiety  by  project  personnel  over  loss  of  employment  as  projects 
near  completion  (Raeser  17i^2). 

b.  Lack  of  career  development  afforded  to  project  specialists 
(Tsukaaoto  2ii3i)« 

19 


i 

i 

1 

i 

} 

i 

i 


c.  Lok  sense  of  loyalty  of  project  assigned  personnel  due  to  per- 
ception of  a transient  state  (Fiore  6i20). 

d.  Over-specialisation  of  personnel  who  are  collocated  (inability 
to  share  in  hoae/office  experience  and  developaent) • 

e.  The  aatrix  fora  of  organizations  fosters  an  increase  in  the 
nuaher  of  asnageaent  levels  (Heeser  et  al  (17i466)  and  Middleton  (HBR 
15i27-28). 

f.  Results  in  a coaplex  managerial  structure  (Moyer  I6il4). 

A preamble  to  this  effort  is  that  with  the  increasing  popularity  and 
acclalaed  suitability  of  the  aatrix  structure  to  aodem  organisations,  it  is 
assuaed  that  the  disadvantages  of  the  matrix  organization  axe  outweighed  by 
the  benefits  in  terms  of  efficiency  and  increased  productivity.  To  what 
extent,  however,  is  the  matrix  arrangeaent  at  ASD  meeting  the  established 
precepts  of  organizational  efficiency  afforded  by  going  aatrix?  It  is  this 
q.uestion,  in  the  perspective  of  prior  studies,  that  Section  III  of  this 
report  is  oriented. 


III.  SUHMARY  OF  ASP  IMlSaVIEWS 


A.  ApiJ-lcatlon  of  Matrlxlng  at  ASDt 

Before  reporting  on  the  apeclflc  investlgatione  relating  to  ASD*  the  con- 
cept of  the  ASD  aatxlx  Is  described  for  reference  and  continuity. 

At  ASD  the  developaent  of  advanced  aajor  aeronautical  weapon  systems  Is 
the  primary  responsibility  of  System  Program  Offices  (SFOs).  Ihe  SFOs  within 
ASD  may  be  organised  as  line  elements  reporting  directly  to  the  Commander* 

ASD,  as  In  the  "aggregate”  or  vertical  project  structure  discussed  In 
Section  II,  Alternatively,  they  may  be  assigned  \inder  the  purview  of  a 
”Depaty”,  sxich  as  the  Deputy  for  Systems  or  the  Deputy  for  Aeronautical 
Equipment,  Here  the  Deputy  Is  responsible  for  a number  of  SFCs  and  In  tton 
reports  to  the  Commander,  ASD,  In  either  case,  each  of  the  SFOs  operates  with- 
in an  overall  matrix  structure  whereby  functional  ASD  staff  elements,  such  as 
Engineering,  Procurement  and  Program  Control  provide  functional  support  to 
each  of  the  SPOs  on  an  apportioned  or  shared  basis.  A partial  and  simplified 
depiction  of  the  ASD  structure  Is  shown  In  Figure  6.  The  functlonad  support 
is  accomplished  throu^di  the  process  of  "collocation”  and.  "dedication”  of 
functional  personnel.  These  concepts  are  defined  by  ASD  Regulation  30-2 
(June  1977)  as  follows i 

"Collocation”  - A type  of  assignment  whereby  a person,  >dio  becaiise 
of  a functional  or  supportive  skill.  Is  placed  with  a User 
Organization  (SPO)  to  meet  a specific  need.  Collocated 
personnel  are  physically  located  in  the  \>ser  organization  and 
are  responsible  throu|^  appropriate  channels  to  the  user  organi- 
zational chief.  Collocation  should  be  considered  tdien  essentially 
full-time  woric  Is  required  on  a continuing  basis  (22i2), 


Partial  Dapietlon  of  Matrix  at  ASP 


'D«dlcation”  - K type  of  asslgnaent  whereby  a person  irtxo,  because 


of  a fimctlonal  skills  Is  assigned  to  support  a specific  prograa  "by 
giving  that  prograa  first  priority  for  a period  of  tlae.  Dils  Indi- 
vidual Is  available  to  support  other  efforts  when  not  needed  on  the 
assigned  prograa.  The  asslgnaent  aay  Involve  reaote  support  froa  a 
hoae  office  (functional)  location  and  Is  prlaarlly  used  to  aeet  work 
surges  or  In  a sltiiatlon  where  an  Individual  Is  not  required  fuU- 
tlae  on  one  prograa  (22i2). 

In  general,  aost  of  the  larger  prograa  offices,  such  as  the  Deputy  for  the 
F-I5.  A-10.  F-I6.  etc.,  possess  a preponderance  of  collocated  functional 
personnel  basically  for  the  duration  of  the  program.  Slailarly.  the  reaalnlng 
Deputies,  which  have  responsibility  for  a nuaber  of  saaller  program  offices. 


are  provided  collocated  resources  which  are  In  turn  shared  or  further 


matrlxed  within  this  deputate  to  support  the  various  program  offices  of  the 


overall  deputate.  In  effect,  these  latter  organizations  must  work  within  a 


It  nay  be  appropriate  here  to  point  out  that  ASD  first  Initiated  the 
matrlxing  concept  at  ASD  In  1964  when  it  was  decided  to  allocate  the 


engineering  resources  from  their  functional  home  on  a shared  basis  with  the 
prograa  offices.  It  was  not  until  July  1976  that  ASD  expanded  this  matrlxing 
to  Include  the  fxmctions  of  Procurement/Kanufacturlng  and  the  Program  Control 
functions.  IMs  Is  mentioned  to  Illustrate  the  fact  that  as  late  as  1973* 


1974  and  1976.  as  prevloiisly  reported  by  researchers  Moyer.  Melhart  and 
Tsukaaoto.  that  the  corporate  experience  of  ASD  gained  over  the  period  since 
1964  had  not  yet  successfully  resolved  all  of  the  problems  resulting  from  the 
matrix  Implementation.  On  the  other  hand.  ASD  has  successfully  fielded  a host 


of  laproved  weapons  systems  into  the  U*  S»  Air  Force  Inventory  since  that  tine 
and  thus  It  can  he  credibly  argued  that  the  organization  is  far  from  Inef- 
fective In  terms  of  mission  accomplishment, 

B,  Data  Collection t 

One  of  the  principle  purposes  of  this  study  was  to  Investigate  current 
operations  at  the  A5D  organization,  gather  data  pertinent  to  these  signifi- 
cant problem  areeis,  and  thus  enable  comparative  determinations  as  to  relevauicy 
of  the  ASD  operations  with  those  reported  In  prior  studies.  Particular 
emijhasls  was  desired  with  respect  to  the  role  of  the  Program  Managers 
operating  within  the  ASD  matrix  structure.  To  this  end,  a questionnaire  was 
developed  based  primarily  on  the  major  managerial  Issues  presented  In  Section 
II  to  ascertain  If  any  correlation  existed  between  the  findings  of  previous 
researchers  and  the  current  management  operations  at  ASD, 

Questionnaire  Description i 

The  questionnaire  wais  structured  to  solicit  non-attrlbutlon  responses 
from  personnel  assigned  to  the  ASD  organization  based  on  "real-world”, 
present  day  experiences.  The  questions  weire  designed  to  stimulate  comment 
concerning  the  following  major  areas i 

1,  The  degree  to  which  eunblgulty  In  authority  exists  at  ASD  as  perceived 
by  Program  Managers  and  Functional  Heads, 

2,  To  assess  the  extent  to  which  a "free  flow"  of  communications  Is 
practiced  and  encouraged  between  functioned  and  program  meuiagers, 

3,  To  evaluate  the  degree  of  Influence  the  current  performance  appraisal 
methods  has  on  matrlxed  personnel, 

4,  To  Identify  the  salient  management  techniques  being  used  at  ASD  as 
the  basis  for  day-to-day  working  arrangements  between  functional  and  project 
organizations. 
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5.  To  detexBlne  the  "savings"  In  xesouxces  experienced  at  ASD  since 
inception  of  the  aatzlx  fora  of  organization. 

6.  To  identify  the  significant  areas  of  conflict  between  the  functional 
and  pxogxan  organizations. 

7.  To  solicit  suggestions  for  improving  the  matrix  management  implemen- 
tation. 

A copy  of  the  questionnaire  used  in  the  survey  is  contained  in  Appendix  A. 
Ihe  questionnaire  was  used  in  a series  of  face-to-face  and  telephonic  inter- 
views with  members  of  A3D's  Deputy  for  Aeronautical  Equipnent  Organization, 
Deputy  for  Systems  Organization  and  also  with  members  of  the  functional  and 
systems  groups  at  Hqs  Air  Force  Systems  Command  (AFSC),  ASD's  parent  command 
organization.  Ihe  study  did  not  lend  Itself  to  statistical  analysis  due  to 
the  small  sample  size  of  the  population  surveyed  (ten  personnel).  However, 
emphasis  was  gained  from  interviewing  personnel  keenly  familiar  with  the  ASD 

structure,  and  those  serving  in  positions  at  the  crossroads  of  the  fxinctional 

/ 

and  program  groups. 

Although  the  major  impetus  to  the  questionnaire  was  in  obtaining  data 
concerning  the  above  areas  of  Interest,  additional  inforaatlon  was  obtained 
relating  to  other  areas  of  concern  to  the  respondents.  These  topics  are 
reported  in  the  analysis  of  responses  and  in  Section  IV. 

Appendix  B presents  the  results  of  the  interviews  on  a question-by-question 
basis,  and  axe  arranged  to  indicate  the  Identity  of  the  respondent's  organi- 
zational affiliation— i.e.,  whether  he  belonged  to  the  functional  or  program 
group.  Although  statistical  correlations  could  not  be  made,  the  responses 
indicate  the  extent  of  agreement/discigreenent  with  the  statement.  Open-ended 
questions  were  also  included  which  are  reported  in  Section  IV. 


IV.  FINDINGS  AND  RECOWMEJfDATIONS 


Itiis  section  of  the  report  suiuiarizes  the  principal  findings  of 
the  research  effort  and  presents  recommended  techniques  to  improve 
managerial  effectiveness  in  a matrix  organization.  These  findings 
are  based  primarily  on  responses  obtained  from  AbD  personnel  to  the 
questions  listed  in  Appendix  A.  The  reader  is  referred  to  Appendix  B 
for  a more  detailed  commentary  on  the  specific  areas  covered  in  this 
section. 

A.  FiJJDINGSt 

In  general  the  current  data  obtained  from  Aol)  correlated  quite  well 
with  that  contained  in  the  literature.  Differences  do  exist,  however, 
both  in  degree  and  content.  The  table  shown  below  lists  the  major 
problem  areas  reported  in  the  data  obtained  from  ASD.  This  information 
is  compared  to  data  obtained  from  the  literature  and  a subjective  cor- 
relation factor  is  provided  indicating  those  areas  of  high  aund  low 
correlation. 


CURRENT  MATRIX  PROBLEMS 
REPORTED  AT  ASD 

1.  Conflict  Areas  (priority) 

- manpower  allocation 

- personnel  loyalty 

- tech/contrsct  Issues 

- functional  response 

- social  interaction 


CORRELATION 

FACTOR 


High 

Medium 

High 

High 

n/a 


PRIOR  YEAR'S 
LITERATURE  FINDINGS 


Skowronek,  Reeser, 

et . al . 
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2 . CouuzilcatloM  i 


- Functlonal/Prograa  Off 

High 

Reeser*  Melhart* 

- Personality  Dependent 

High 

Moyer*  DUNS*  et  al 

- Manageaent  Level 

Low 

3. 

Authority  Aablgulty 

Low 

Cleland  Sc  King 

4. 

Perforaance  Appraisal 

High 

Moyer*  Melhart* 

Tsukaaoto*  Galbraith 

5. 

Progxaa  Priority 

Low 

Skowxonek*  Clanfranli 

et,  al 

6* 

Resource  Savings 

High 

Middleton*  Cleland 

7. 

CoUocatlon/Corporate  Meaoxy 

Medlua 

Reeser,  Moyer,  Flore 

Conflict  Areas I There  was  generally  high  correlation  In  all  areas 
reported  by  ASD  with  the  literature  sources*  The  exceptions  were  In  the  areas 
of  personnel  loyalty  and  costs*  As  aentloned  earlier t the  perception  by  soae 
aanagers  at  ASD  that  functional  collocated  personnel  e^dilblt  less  than  desired 
loyalty  to  the  progxaa  office  was  reported  with  some  eaotlon*  This  Is  also 
aentloned  In  the  literature  (Reeser*  Moyer) » however*  to  a such  less  degree* 

The  functional  aanager's  position  Is  also  xuiderstandable  In  this  areat  l*e*t 
the  corporate  Interests  should  take  precedence  over  specific  project  require- 
Bents*  The  reconciliation  of  these  differing  perspectives  reaalns  a challenge 
at  ASD  In  view  of  the  effects  It  has  on  the  working  relationships  between  the 
functional  and  progrsa  groups*  That  there  was  no  correlation  at  ASD  to  costs 
being  a aajor  area  of  conflict  as  reported  in  the  literature  Is  not  surprising* 
In  the  Industry*  auch  of  the  support  rendered  to  project  activities  Is  based 
on  specific  docuaented  work  packages*  aan  hours  required  and  aaterial 
rssoxiroes*  These  resources  are  ohargeabls  to  specific  cost  centers  and  It  Is 
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easily  seen  that  differences  over  support  rendered  (charged)  versus  actual 
work  accoapllshed  (productivity)  could  be  a serious  problea  In  the  Industrial 
■atrlx  organisations.  At  ASD  this  aethod  of  accounting  has  not  been 
Inpleaented  prlaarlly  because  the  costs  of  personnel  resources  are  borne  at 
the  Hqs  USAF  level.  Additional  coaaents  concerning  conflict  areas  are 
contained  In  Appendix  B*  Pages  52-53. 

Z,  Coaaunlcatlons  i Ihe  finding  that  the  aajor  ccmunlcatlon  difficulty 
occurs  In  ASD  at  the  Interface  of  the  progrsa  and  functional  organisations  Is 
well  supported  by  the  literature.  One  exception  noted  was  that  coanunlcatlons 
appears  to  Inprove  between  the  two  groups  as  one  rises  thro\i^  the  asuMigeaent 
layers*  being  poorest  at  the  lower  working  levels.  Die  reasons  for  this  are 
perceived  to  be  the  lapact  of  the  new  ASD  regiilatlon  whereby  the  negotiations 
for  support  between  the  two  groups  have  been  fixed  to  the  "senior  collocate". 
Only  when  agreements  cannot  be  reached  at  this  level  are  problems  escalated 
for  resolution.  Die  fact  that  the  ASD  top  corporate  management  has  encouraged 
resolution  of  conflict  at  the  lowest  management  level  has  apparently  helped 
to  Insure  resolution  of  the  majority  of  the  Interface  problems  at  no  higher 
than  Deputy  level.  However*  communications  between  the  fxinctlonal  groups 
and  the  "super  SFOs"  still  requires  Improvement  as  well  as  areas  across-the- 
boiunl  In  terms  of  Improving  the  corporate  memory  of  the  functional  h^es 

through  lessons  learned  In  the  various  program  offices. 

♦ 

3.  Authority  Amblg\iltyi  Hie  low  correlation  between  ASD  and  the 
literature  80\ixces  In  this  area  Is  a direct  result  of  the  recently  implemented 
policy  at  ASD  whereby  the  functional  heads  have  been  given  formal  authority 
over  the  allocation  of  resources,  this  authority  Is  balanced  In  the  program 
area  to  s<»e  degree  by  the  presence  of  general  officer  grade  Indlvldiials 
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(see  Appendix  B*  Pg  39)*  Secondly,  differences  sust  be  elevated  to  the 
coaaand  section  If  they  cannot  be  resolved  at  the  Deputy  Levels,  In  the 
allltary  envlronaent,  this  situation  generally  fosters  a sore  cooperative 
ataosphexe  idien  probleas  axe  escalated  fxoa  the  woxklng  levels  to  succes- 
sively hlghex  layers  of  aanageaent.  The  literature  sources  supi>ort  a 
continuing  Industry  pxoblea  In  this  area  idiere  the  envlronaent  Is  sore 
Individually  coapetltlve, 

4,  Perforaance  Appraisal i The  findings  Indicate  that  ASD  personnel 
still  perceive  Inequity  in  the  perfoxaance  appraisal  process,  'Ote  degree  to 
which  the  aatxlx  structure  Is  singularly  responsible  for  this  perception  Is 
not  clear.  However,  the  perception  that  ''p3X>gxaB  personnel  are  favored  over 
functional  personnel  (especially  those  collocated)"  has  not  changed  signifi- 
cantly since  reported  by  TSukaaoto  in  1973  (See  Appendix  B,  Pgs  40-42),  The 
new  QER  systea  has  served  only  to  Intensify  this  situation.  Civilian  personnel 
are  equally  concerned  over  the  perceived  favoritism  rendered  the  hone  office 
counterparts.  Recent  changes  at  A30  in  the  civilian  apprlasal  process  nay 
alleviate  this  situation, 

5«  Program  Priority i Interviews  at  ASD  reported  that  the  prograa 
priority  would  definitely  affect  the  degree  of  support  rendered  by  the  function- 
al organisations.  The  respondents  also  reported  that  the  rank  of  the  Deputy 
head  also  was  an  Important  factor.  The  findings  of  Clanfrani,  however.  In  his 
review  of  comparable  projects  being  managed  at  Naval  Material  Command  in  a 
aatxlx  environment.  Indicated  that  program  priority  was  not  a sigBlficant 
factor  In  obtaining  adequate  support.  The  differences  In  the  degree  of 
matrlxlng  Is  probably  the  cause  of  this  non-correlation.  Matrlxlng  In  the 
Navy  Is  much  more  centralised  and  program  office  staffs  axe  much  smaller 


than  in  the  Air  Force,  Consequently,  the  need  for  equitable  sharing  of 

resources  Is  nuch  more  pronounced  In  the  Navy  and  differences,  even  sUjdit 

ones,  can  be  noted  quickly  and  the  Impact  reported  for  corrective  action, 

6,  Resource  Savings i Ihere  was  general  agreement  In  the  research  study 

that  "savings'*  In  resources  through  Implementation  of  the  matrix  structure 

can  be  expressed  only  In  terms  of  the  long  run  and  then  only  as  a "cost 

f avoidance"  factor.  Generally,  the  Implementation  of  the  matrix  resulted  In 

h' 

I Initial  Increases  In  manpower  In  order  to  provide  additional  overhead  to  the 

functional  organizations  to  service  the  matrix,  The  matrix  edso  has  the 

I 

I Impact  of  Increasing  mamagement  layering  and  aissoclated  grade  increases, 

• ' These  factors  were  reported  by  C,  J.  Middleton  (15)  In  the  Harvard  Business 

Review  and  partially  supported  by  ASD  data.  Appendix  £ contains  a historical 
analysis  of  the  ASD  oivilian  manpower  trends  supporting  the  above  conclusions, 

i.  7.  GoUocatlon/Corporate  Memory  i This  area  continues  to  be  a significant 

I Issue  of  concern  to  both  the  functional  and  program  groups.  There  Is  sharp 

I' 

^ disagreement  over  the  priority  that  collocation  should  have  with  respect  to 

r 

maintenance  of  a strong  functional  corporate  memory.  Recent  Initiatives  at 

ASD  to  centralize  even  further  program  control  resources  within  each  of  the 

i 

I deputates,  has  met  with  strong  resistance  from  the  program  groups.  Program 

[ managers  are  concerned  that  "dual  matrlxlng"  such  as  Is  currently  practiced 

I 

^ within  the  Aeronautical  Equipment  Deputate  will  weaken  the  overall  management 

I effectiveness  In  the  "basket- type"  organizations.  The  functional  side  sup- 

ports centralization  pointing  towards  the  "savings"  In  .manpower  and  the 
Inherent  advantages  gained  through  sharing  of  lessons  learned  throu^  the 
corporate  memory.  Subordinate  personnel  perceptions  continue  to  be  divided 
In  both  the  military  and  civilian  population  as  to  the  equity  of  the  perfor- 
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mance  appraisal  process  luxler  the  collocation  process « While  the  military 
resists  being  attached  to  a functional  home  and  competing  with  "program 
management"  peers  through  collocation,  the  civilians  prefer  "dedication"  to 
Improve  their  long-term  organizational  career  development.  These  findings 
closely  parallel  those  prevlovisly  reported  by  prior  research  efforts  conducted 
during  the  period  1973t  197^  and  1976  by  Tsukamoto,  Moyer  and  Melhart. 

B,  Recommeiriatloua  to  Improve  Management  Effectiveness! 

Previous  sections  of  this  report  have  Identified  the  major  constraints 
and  complexities  confronting  modem  day  managers  operating  the  matrix  environ- 
ment. Based  on  these  findings,  the  results  of  prior  studies  and  proven 
management  practices  and  finally  on  suggestions  received  from  the  personnel 
at  ASD,  several  recommendations  have  been  developed  to  Improve  a manager's 
effectiveness  In  the  matrix  management  arena.  These  axe  postulated  below t 

1.  Encourage  Open  Communications t Top-level  corporate  emphasis  encourag- 
ing a free  flow  of  communications  will  Improve  organizational  efficiency 
throu^  early  Identification  of  significant  conflict  areeis.  Regularly 
scheduled  forums  Involving  key  functional  asd  program  personnel  will  serve  to 
foster  genuine  management  concern  throughout  all  levels  of  the  organization, 

2.  Periodic  Functlonal/prograa  Reviews i Frequently  scheduled  Joint 
reviews  of  functional/program  Issues  will  surface  resource  problems  and 
interface  difficulties  for  clarification  And  management  action.  Joint  reviews 
by  lower  level  functlonal/prograa  personnel  should  also  be  encouraged  to 
Improve  planning  and  Implementation  of  support  agreements. 

3.  Documented  Agreements i Program/functlomil  managers  should  be 
encouraged  to  formally  document  and  "spell-out"  mutual  support  requirements 
euid  Interface  arrangements.  Time-phased  task  descriptions,  catalogued  work 
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packages  should  he  coupled  to  detailed  manpower  resources  necessary  to 
support  the  effort.  Collocation/dedication  issues  should  he  clearly 
defined. 

4,  Resource  Forecasting!  Functional/Frograa  managers  should  jointly 
develop  standardized  forecasting  technlqvies  based  on  acciirate  management 
information  and  program  activities  for  near  tern  (90-180  days)  and  auinual 
requirements.  Updating  of  these  forecasts  should  he  accomplished  on  a 
regular,  structured  heisis. 

i 

5,  Conflict  Resolution!  Confrontation  has  proved  to  he  the  most 
effective  management  method  in  reconciling  conflict  areais.  Managers  at  all 
levels  should  he  encoiiraged  to  identify  conflict  etreas  as  early  as  possible, 
develop  candidate  solutions  and  engage  in  open  negotiation  and  communication 
to  achieve  efficient  resolution  of  the  conflict.  Withdrawal,  smoothing  and 
forcing  techniques  should  he  considered  secondary  methods  to  achieving  inter- 
organizational  cooperation. 

6,  Education!  Increased  education  of  personnel  at  all  levels  of  the 
organization  as  to  the  nature  and  dynamics  of  the  specific  matrix  structure 
should  he  practiced.  Maximum  orientation  of  new  personnel  to  the  organiza- 
tional policies  and  procedures  should  he  emphasized.  Tailored  Information 
briefings  and  documentation  at  subordinate  organizational  levels  (e.g,, 
functional  homes,  program  offices)  should  he  developed  to  reinforce  the 
concept  and  procedures  of  the  specific  department.  Training  of  specialized 
functional  personnel  should  he  provided  through  home  office  programming  of 
these  individuals  into  both  corporate-unique  training  courses,  as  well  as 
formal  Job-related  education  programs. 
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?•  Manageaent  Consultants!  Corporate  aanageaent  should  consider  hiring 
of  aanageaent  consultants,  expert  In  the  area  of  organizational  behavior  and 
developnent  to  provide  an  Indeperklent,  periodic  assessaent  of  the  state  of 
health  of  the  organization*  Recoanended  actions  to  Improve  the  organizational 
effectiveness  can  then  be  evaluated  from  several  perspectives* 
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APPENDIX  A 

Interview  Questionnaire 

I Respondents  were  asked  to  choose  from  the  following  five  categories  (STRONGLY 

I ^ AGREE,  AGREE,  UNDECIDED,  DISAGREE,  STRONGLY  DISAGREE)  for  questions  1-8 

listed  below I questions  9-11  were  open-ended  questions. 


1.  The  authority  and  responsibility  of  (Prograa/Functlonal)  iianagers  Is 
clearly  defined. 

2.  Working  agreeaents  between  the  Functional  and  Prograa  Offices  are  well 
defined. 

3*  Working  agreeaents  between  the  Functlonad  and  Prograa  Groups  require 
frequent  re-negotlatlon. 

4.  Subordinate  personnel  assigned  to  the  Functlonal/Program  organisations 
are  satisfied  with  the  pexfoxaance  appraisal  techniques  used  In  the 
aatrlx  stamctiire. 

5*  A "free-flow"  of  coaaunlcatlons  exists  between  the  Functional  and  Prograa 
Offices. 

6.  Prograa  "Priority”  dictates  the  degree  of  support  rendered  by  the 
Fiuictlonal  Organization. 

7«  The  aatrlx  structure  affords  "savings”  In  aan  power,  aatexlal  resources 
and  costs  of  operation. 

8.  The  need  to  collocate  peirsonnel  within  the  Prograa  Organization  out- 
welf^s  the  potential  loss  of  corporate  aeaory  to  the  functional 
organization. 
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9*  Identify  bom  principal  aoureaa  of  conflict  between  the  functional  and 


progxaa  offices  which  you  have  experienced, 

10.  Identify  soae  specific  sanagenent  techniques  (e,g.,  letters  of  sgreesent, 
MoA  package  descriptions,  scheduled  reviews,  etc,,)  being  used  as  the 
basis  for  functlonal/prograa  office  working  relations. 

11.  Identify  suggestions  for  Isprovlng  the  effectiveness  of  aanaglng  the 
satrlx  organisational  structure. 


I 


APPENDIX  B 


Analysis  of  Questionnaire  Responses 

STATEMENT  It  The  authority  and  responsibility  of  (Progxaa/Punctlonal 
aanagers)  Is  clearly  defined.  * 

Respondents  3A  A U D SD 

Functional  1 7010 

Frograa  1 9 10  0 

TOTALS  2 16  1 1 0 

It  was  surprising  to  note  that  899(  of  the  f\mctlonal  managers  and  91^ 
of  the  program  managers  did  not  exi>erlence  any  significant  sense  of 
ambiguity  In  their  concepts  of  authority  and  responsibility.  The  one 
exception  disagreed  only  to  the  extent  that  responsibilities  are  some- 
times misinterpreted . This  respondent  indicated  that  the  program  offices 
frequently  fall  to  understand  that  the  functional  groups  are  chartered  to 
provide  "services  - not  bodies".  In  compeurlng  this  set  of  responses  with 
those  of  prior  studies  referenced  In  Section  II,  there  Is  a clear  non- 
correlation.  This  conclusion  It  bMed  In  large  measure  on  the  responses 
obtained  from  the  Interviewees  and  also  on  discussions  held  with  functional 
members  of  the  Hq  AFSC  staff.  It  was  frequently  reported  that  the  recent 
revision  of  the  ASD  regulation  governing  the  roles  and  responsibilities 
of  the  various  groups  (functional  groups  allocate  resources i program  groups 
maintain  operational  control)  has  provided  a more  effective  policy  and 
organizational  framework  governing  the  purview  of  each  of  the  groups. 

* Responses  here  (20)  were  consolidated  from  two  separate  original  state- 
ments on  authority  and  responsibility,  respectively. 


STATEMENT  2t  Working  agreements  between  the  Functional  and  Program 


offices  aire 
Respondents 
Functional 
Programs 
TOTALS 


well  defined. 
^ A U 

030 
0 4 0 
070 


D 

1 

2 

3 


3D 


0 

0 

0 


Actually  this  statement  was  used  as  a lead-in  to  Statement  3 which  deals  with 
the  frequency  that  these  aigreements  required  renegotiation*  Statements  2 
and  3 In  turn  relate  indirectly  to  Statement  5 concerning  communications 
within  the  matrix  and  also  with  Statement  9*  Identifying  areas  of  conflict. 
However,  before  discussing  these  inter-relationships,  the  resiilts  shown 
above  Indicate  that  the  majority  of  personnel  In  both  groups  agreed  that 
working  agreements  (whether  formal  or  Informal)  were  well  understood.  Those 
who  disagreed  emphasized  their  experience  with  the  Program  Control  organiza- 
tion, Based  on  this  finding  as  well  ais  several  others  yet  to  be  discussed. 

It  Is  felt  that  the  Program  Control  group,  being  the  newest  to  be  matrlxed  at 
ASD  has  a way  to  go  in  establishing  satisfactory  rapport  with  those  program 
offices  Interviewed,  Ihe  functional  manager  disagreement  emerged  from  the 
engineering  group.  The  statement  here  was  that  only  40^  of  the  working 
arrangements  were  clearly  defined  and  the  remadnder  required  continuous 
coordination  between  the  functional  and  program  groups, 
statement  3 1 Working  agreements  between  the  functional  and  program  groups 
require  frequent  renegotiation. 

Respondents  SA  A U D 3D 

Functional  1 201  0 

Programs  0 5 0 1 0 
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TOTALS 


1 7 0 2 0 


Here I an  apparent  contradiction  emerges  with  respect  to  Statement  2. 

If  working  agreements  are  clearly  defined » why  is  there  a need  for  frequent 
renegotiation  of  these  agreements?  The  responses  tend  to  support  the  con> 
tention  that  the  matrix  structure  requires  constant  updating,  clarifying, 
talloring/mcdificatlon  and  interpretation  of  previously  established  working 
agreements.  To  put  it  succinctly,  the  matrix  is  dynamic,  k need  often  cited 
was  that  of  continually  "re-inf orcing"  the  sense  of  the  working  agreements, 
PrograV^unctlonal  differences  as  to  the  lewd  of  support  required  were  fre- 
quently renegotiated  especially  in  the  engineering  area.  Ihese  results 
indicate  that  effective  and  open  communications  is  vital  to  maintaining  a 
healthy  climate  in  the  matrix  organization.  Ihe  "deliberate  conflict"  gener- 
ated by  the  matrix  can  only  be  successfully  manaiged  if  communication  channels 
are  available  and  effectively  used, 

oTATEMEMT  4i  Subordinate  personnel  assigned  to  the  (Functional/Program) 
organizations  are  satisfied  with  the  performance  appraisal 
techniques  used  in  the  matrix  structure. 

Respondents  SA  A U D SD 

Functional  0211  0 

Programs  0 2 11  2 

TOTALS  0 4 2 2 2 


Dlls  question  elicited  a great  deal  of  response  from  the  sample  group  surveyed. 
As  the  data  shows,  there  is  a range  of  responses  which  precludes  acceptance 
of  a general  consensus,  even  within  a single  group  context*  In  reviewing 
ASD  policy  it  is  important  to  point  out  that  there  exists  a different  rating 
chain  for  the  collocated  civilian  and  military  personnel  within  the  matrix. 
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Civilians  axe  rated  Initially  by  program  office  managers  with  the  final 
review  being  made  by  the  "home  office*  fimctlonal  head,  Die  military 
personnel  are  rated  completely  through  the  program  chain  except  for  the 
final  review  authority  which  Is  at  the  Command  Section  (a  common  baseline 
for  either  functional  or  program  alUtaxy  personnel  throughout  ASD),  Ihus, 

It  can  be  appreciated  that  collocated  civilians  are  closer  to  the  "two  boss* 
syndrome  than  are  most  of  the  military  personnel.  One  finding  of  this 
survey  was  that  a great  majority  of  the  civilian  personnel  would  prefer  the 
"dedicated"  functional  assignments  over  "collocated"  ones  primarily  because 
of  the  nature  In  the  way  the  appwflaal  process  Is  stxuctxired.  This  result 
correlated  strongly  to  prior  studies  conducted  at  AoD  by  Moyer  and  Helhart 
over  three  and  four  years  ago.  That  this  situation  Is  not  peculiar  to 
military  organizations  is  also  well  supported  by  Cleland  and  King  and  other 
management  theorists  In  Industrial  and  aerospace  organizations  utilizing  the 
matrix  form.  In  the  case  of  the  military  personnel  it  was  found  that  a strong 
negative  perceptual  set  still  exists  as  to  the  squllgr  of  ratings  rendered  the 
collocated  functional  personnel  versus  the  "program  management"  associated 
personnel.  This  finding  was  also  reported  In  1976  In  Melhart*s  study  taken 
at  A3D,  However,  It  was  tempered  by  the  fact  that,  as  long  as  there  were  no 
stringent  quotas  on  the  number  of  good  versus  bad  QEBs,  87!^  of  the  military 
personnel  were  satisfied  with  the  appraisal  process  then  In  effect.  It  now 
appears  that  the  new  PER  system  itself  is  the  primary  root  cause  of  the  dis- 
satisfaction as  opposed  to  the  matrix  form  of  organization.  However,  It  Is 
also  apparent  that  the  unique  arrangement  of  the  matrix  framework  lends 
Itself  to  promulgating  this  perception  of  Inequity  because,  (1)  respondents 
consistently  reported  dlfflcxilty  In  convincing  subordinates  that  functional, 
collocated  personnel  were  getting  a "fair  shake”  In  the  rating  process | and, 
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(2)  the  civilian  pxefexanoe  for  "hMe  office"  asslgnaents  still  exists  even 
after  aany  years  of  aatrlxliig  at  the  asD  organleatlon.  It  Is  postulated  that 
these  results  are  generally  conceded  In  the  face  of  the  current  organizational 
structure,  rating  processes  and  Interpersonal  cUaate  at  ASD. 

Another  finding  which  was  reported  froa  a senior  ranking  officer  within 
the  ASD  structure  Indicated  there  wais  a significant  degree  of  alsunderstandlng 
of  the  nature  of  the  ASD  appraisal  process.  This  tndlvldueJ.  was  In  a very 
good  position  to  evaluate  this  conclusion,  as  he  had  responsibilities  over 
several  of  the  functional  and  prograa  groups.  His  conclusion  was  also  re- 
inforced by  a prograa  aanager  who  reported  that  he  wasn't  sure  how  the  process 
"really  operated".  Here  again,  laproved  coaaunlcatlons  would  serve  to 
strengthen  the  aatrlx  operations. 

STATBMENT  5i  A "free-flow"  of  coaaunlcatlons  exists  between  the  Functional 


and  Prograa  offices. 


Respondents 


Functional 


Prograas 

TOIAIS 


B I 


The  responses  to  this  stateaent  generated  even  acre  ooaaents  than  that  of  the 
perforaance  appraisal  Issue.  It  was  Interesting  that  the  respondents  either 
agreed  or  disagreed,  with  none  lying  In  between.  It  Is  perhaps  In  this  area 
that  the  Individual  operating  In  the  aatrlx  structure  plays  a aoet  significant 
role.  One  of  the  respondents  Indicated  that  the  flow  of  oonunloatlons  was 


largely  a function  of  the  Individual  personalities  Involved.  Others  Indicated 


that  a reasonably  good  flow  of  ooaaunloatlons  existed  between  the  alddle 
aanagers  (senior  eollooates/funotlonal  hones)  but  adaltted  to  a shortcoalng 
at  the  lower  working  levels  where  alsunderstandlngs  were  frequent. 
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Ncmimm  of  Miployeoa  urns  aentlonad  sevoxal  tlMS  as  contributing  to  the 
xodueed  coaaunlcatlon  effeotivenesa.  This  correlates  to  Stateaant  3 where 
updating  and  nlnforeeaent  of  working  agreeaents  was  required  to  Insure 
autual  understanding  between  the  different  groups.  The  larger  "super 
SPOS"  were  reported  to  be  un-coaaunicative  by  the  functional  aanagers. 

They  felt  this  situation  existed  because  of  the  large  nuabers  of  collocated 
personnel  assigned  to  these  long* term  progxaas.  Being  nearly  totally  self* 
sufflolentt  these  prograas  did  not  require  continuous  feedback  and  consulta* 
tion  with  the  functional  hoaes.  Unfortunately*  soae  functional  aanagers  felt 
that  this  negated  one  of  the  advantages  the  aatrlx  was  designed  to  provide* 
that  of  dlssealnating  lessons  learned  to  the  general  ASD  coaaunity  through 
the  hoae  offices.  One  respondent  reported  the  existence  of  "intermittent 
gaps"  in  the  coaaunications  lines*  stating  that  coaaunlcations  would  be 
good  at  one  point  or  phase  of  a prograa  and  would  be  non*existent  as  a new 
phase  was  entered.  The  Aeronautical  Equlpaent  organisation  strongly  felt 
that  coaaunlcations  was  weak  In  the  interaction  with  the  Prograa  Control 
ftmctlonal  group.  Here  there  existed  the  "dual  Matrix"  problea  which  perhaps 
accentuated  the  lapoirtance  of  the  coaaunlcations  channels.  The  reason  for 
poorer  coaaunlcations  in  this  Instance  was  that  the  Prograa  Control  resources 
were  spread  too  thin  over  the  Deputate  and  that  frequently  personnel  were 
siaply  unavailable  when  needed  by  the  prograa  groups.  This  finding  wa« 
further  confirmed  under  the  separate  investigation  of  the  allocation  of 
resources  at  ASD  (Stateaent  7 ) . 

STATPIEMT  6 1 Prograa  priority  dictates  the  degree  of  support  rendered  by 
the  fimctlomd  organisations. 


8>«pond«nta 
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Functional 


0 112  0 


Pxogzmas 

TOTAI^ 


2 2 0 2 0 
2 3 1 0 


Ihls  iaauo  was  raised  with  the  sample  groups  to  detexalne  If  there  was 
any  significant  correlation  to  an  Investigation  conducted  by  J.  Clanfxanl 
In  1976  with  the  Naval  Material  Coaaand's  aatrlx  project  offices.  In 
Clanfxanl *s  analysis  of  ten  aajor  project  offices  In  both  the  Sea  Systeas 
Coaaand  and  the  Air  Systeas  CoBaandf  he  concluded  that  aost  project  aanagers 
believed  that  "the  project  charter  and  system  priority  will  not  Influence 
fxinctlonal  persoimel"  (2i2i).  Clanfxanl  recoamended  that  the  pxograa 
aanager  allocate  much  of  his  energy  and  that  of  the  project  staff  to  for- 
malising In  writing  specific  tasks  the  functional  organizations  would  per- 
form complete  with  task  descriptions,  due  dates,  levels  of  support  and 
collocation  periods.  He  believed  the  effectiveness  of  the  program  mauMger 
in  obtaining  satisfactory  agreements  with  these  functional  heads  was  Inde- 
pendent of  the  project  priority  and  directly  a function  of  the  project 
aanager*s  persuasive  expertise,  referent  powers  and  personal  abilities  (2t23). 

Although  the  findings  at  ASD  generally  supported  Clanfxanl *s  findings, 
there  were  some  significant  differences.  Ihe  exceptions  to  the  consensus  were 
noted  by  higher  management  Individuals  idtere  the  respondents  Indicated  that 
large,  nationally  prominent  programs  such  as  the  F-16  aircraft.  B-1  Bomber, 
etc.  would  without  question  maintain  whatever  level  of  support  was  required 
to  Insure  successful  completion  of  the  program.  At  the  middle  and  lower 
ASD  management  levels  the  opposite  consensus  was  reported.  Ihese  personnel, 
while  agreeing  that  formalized  priority  had  somewhat  little  welj^t.  believed 


that  the  phase  of  the  progran  (e.  g,  conceptual,  validation,  production) 
dictated  to  a large  degree  the  extent  of  support  rendered  by  the  func- 
tional groups.  They  also  believed  that  “surge"  zssources  would  readily 
be  aade  available  during  source  selection  activities,  critical  design 
reviews,  etc,  when  the  smaller  programs  required  increased  levels  of 
support,  Uiere  was  not  uniform  agreement  on  this  point,  however,  as  the 
personnel  from  the  Aeronautical  Equipment  Deputate  stated  quite  clearly 
that  the  level  of  support  afforded  the  majority  of  the  smaller  programs 
within  this  organisation  was  less  them  desired  and  was  reduced  as  a result 
of  matrixlng  at  ASD,  Another  significant  finding  was  that  the  rank  of  the 
head  of  the  "user"  organization  greatly  affected  the  degree  of  support  ren- 
dered by  the  functional  groups.  Most  of  the  "super  SPOS”  ani  other  depu- 
ties at  AoD  are  headed  by  General  Officer  level  personnel,  while  the 
functional  groups  are  headed  by  Colonels,  It  was  generally  conceded  that 
the  prestige  and  referent  power  associated  with  the  organizations  having 
General  Officer  heads  resulted  in  higher  levels  of  support  from  the  function- 
al organizations  than  other  "user"  eictlvlties,  Ihere  was  also  the  ex}>ected 
report  that  the  "squeaky  wheel  gets  the  grease!",  This  comment  was  provided 
by  a functional  manager  and  reinforced  comments  reported  by  several  program 
managers  who  emphasized  the  continual  competitive  environment  that  exists 
among  the  groups  in  the  allocation  of  the  limited  resources, 

3_:^TEHENT  7i  The  matrix  structure  affords  "savings"  in  manpower,  material 
resources  and  costs  of  operation. 


Respondents 

Fimctional 

Programs 
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The  aajorlty  of  the  personnel  responding  indicated  that  they  either  didn*t 
know  at  their  level  within  the  structure,  could  not  observe  the  savings,  or 
did  not  accept  the  prealse  based  on  shortages  currently  being  e]q>erlenced. 
Hie  one  individual  agreeing  with  the  premise  qiialified  it  by  stating  that 
the  savings  were  not  in  terms  of  hard  numbers  of  man  hours  saved,  but  more 
of  a gain  in  "efficiency"  of  vise  of  the  available  resources.  Hl^er  level 
autnagers  indicated  that  it  was  too  early  to  tell  if  the  full  matrixing  at 
AdD  would  provide  significant  manpower  savings.  This  correlates  closely 
with  a repozrt  from  the  corporate  A3D  staff  presented  in  November  1976  to 
Hq  AFSC  concerning  the  implementation  of  the  matrix  (llilO).  The  briefer 
here  stated t 

The  primary  goals  of  matrixing  are  improved  flexibility  and  Improvea 
overall  productivity.  The  latter  takes  time  to  develop.  The  immedi- 
ate impact  of  matrixing  may  £u:tually  be  demand  for  increased  man 
power  to  satisfy  the  new  central  overhead  responsibilities  of  the 
functional  organizations  (11 >15). 

In  order  to  better  assess  the  material  advanteiges  to  matrixing,  additional 
data  was  gathered  from  Hq  AFSC  soxuxes  pertaining  to  the  manpower  trends 
over  the  last  several  years  at  ASD.  This  data  is  sunmiarized  below  (Source i 
AFSC  Historical  Office)! 
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ASD  PERSONNEL  RESOURCES 


1 

1974 

1975 

1976 

1977 

s 

OFFICERS 

1122 

13C2 

1416 

1489 

■ AIRMEN 

434 

792 

1101 

921 

cimuHS' 

4380 

4643 

4692 

4760 

! TOTALS 

6036 

6737 

7209 

7170 

A further  breakdovc  of  the  above  resources  is  provided  from  data 
available  for  two  of  the  functional  organlzatlors  at  ASD,  the  Deputy 


for  Engineering  and  the  Deputy  for  Procurement.  This  Information  Is 
provided  below:  ' 


DEPUTY 

FOR  ENGINEERING* 

1974 

1975 

1976 

1977 

OFFICERS 

291 

298 

299 

289 

AIRMEN 

24 

24 

24 

22 

CIVILIANS 

(11-15) 

1019 

1021 

1023 

1024 

(7-10  ) 

102 

114 

98 

57 

(6  & blw) 

274 

246 

221 

231 

1395 

1381 

1342 

1312 

TOTALS 

1710 

1703 

1665 

1623 

* Matrix  structure  first  Implemented  In  1964 
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DEPUTY  FOR  PROCUREMENT 


i9U 

1975 

1976* 

1977 

OFFICERS 

20 

36 

77 

159 

AIRMEN 

1 

9 

9 

10 

CIVILIANS 

(11-15) 

89 

154 

334 

435 

(7-10) 

11 

20 

38 

70 

(6&blw) 

61 

120 

195 

270 

161 

294 

568 

776 

TOTALS 

182 

339 

654 

945 

*Initiation  of  Procurement  matrlxlng  function  (jul  76) 

The  data  presented  in  the  various  tables  Indicates  several  trends.  First, 

ASD  as  a corporate  structure  has  begun  to  level  out  the  total  man  power 
strength  over  the  last  two  years.  Projections  for  1978  (not  shown)  Indicate 
that  a slight  reduction  (7,066)  from  the  1977  level  will  be  Implemented. 

The  civilian  population  In  particular  has  remained  basically  static  for  the 
past  two  years  and  the  Deputy  for  Engineering  man  power  levels  has  stabilized 
recently  at  the  constant  level  of  approximately  1600  personnel. 

1 * 

However,  one  particular  trend  which  Is  noted  Is  that  of  Increased  levels 
of  manager  strength  In  the  GS  11-15  grades  relative  to  lower  grades  In  the 
Deputy  for  Engineering.  This  "creep"  In  management  layering  Is  tabulated 
In  the  chart  below: 


DEP  FOR  ENGR 

1974 

1975 

1976 

1977 

X GS  11-15  to 
lower  olv  grades 

73 

74 

76 

78 

Ratio  of  GS  11-15 
to  lower  civilian 

2.71 

2.83 

3.20 

3.55 

grades 
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Although  data  is  not  available  for  the  total  ASD  structure  It  Is  post- 
ualted  that  this  "grade  creep"  experienced  In  the  Deputy  for  Engineering 
Is  a result  of  the  matrlxlng.  This  observation  correlates  well  with  studies 
performed  by  C.  J.  Middleton  of  the  Harvard  Business  Review  who  reports: 

A predictable  result  of  using  the  project  (matrix)  approach  Is 
the  addition  of  organization  structure  and  management  position. 

Thus:  One  aerospace  company  compared  its  organization  and  management 
structure  as  It  existed  before  It  began  forming  the  matrix  struc- 
ture with  the  structure  that  existed  afterward.  The  number  of  depart- 
ments had  Increased  from  65  to  106,  while  total  employment  remained 
practically  the  same.  The  number  of  employees  for  every  supervisor 
bad  dropped  from  13.4  to  12.8  It  also  found  It  had  11  more  vice 
presidents  and  directors,  35  more  managers  and  56  more  second  level 
supervisors.  (15:27-28) 

The  author  further  points  out  that  the  sum  effect  of  the  matrlxlng  was  the 
creation  of  60  more  management  positions. 

j 

Another  trend  noted  In  the  Deputy  for  Procurement  was  that  there  was 
an  Initial  Increase  In  personnel  requirements  upon  Implementation  of  the 
matrix  (1976),  especially  In  the  upper  to  lower  olvUl&n  management.  The 
ratio  average  for  1974-1975  between  GS-11/15  to  lower  grades  was  1.16.  After 
matrlxlng^ this  ratio  Increased  to  an  average  of  1.35  for  1976-1977.  However, 
the  stabilization  of  the  Engineering  organization  Indicates  that  matrlxlsm,  over 
a period  of  time  will  reach  an  equilibrium  once  the  Inter-organlzatlonal 
requirements  settle  out. 
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Ihe  need  to  collocate  personnel  within  the  project 
organisation  outweighs  the  potential  loss  of 
"corporate  aeaory"  to  the  functional  organizations. 

SA  A ii  £ ^ 

0 1 030- 

2 4 0 0 0 

2 5 030 

In  general  the  program  office  respondents  Indicated  a strong  need  for 
collocation  In  order  to  maintain  operational  control  and  develop  an 
effective  woridng  rapport  with  support  personnel.  Respondents  Indicated 
that  the  "dedicated”  persoiuxel,  when  they  were  not  physically  a part  of 
the  day-to-day  working  operation,  wais  an  Ineffective  arrangement  tdilch 
reduced  productivity  and  communications.  Ihe  program  manager  personnel 
also  Indicated  that  without  collocation,  the  personnel  would  not  be 
subject  to  performance  appraisal  by  the  program  office  and  hence  the 
effective  Influence  of  the  program  manager  with  these  Individuals  was 
red\ioed, 

Ihe  data  also  shows,  however,  that  the  functional  managers  did  not 
believe  that  collocation  was  to  be  favored  "at  the  e;q>en8e"of  maintaining  an 
effective  corporate  memory.  Ihey  eJqpressed  the  opinion  that  the  corporate 
memory  must  be  sustained  If  the  matrix  Is  to  remain  effective  over  the  long 
haul.  Ihese  two  diametrical  positions  remain  one  of  the  fundamental  areas 
of  conflict  In  the  matrix  structure. 

Questions  9,  10  and  11  were  open-ended  concerning  the  areas  dealing 
with  conflict,  day-to-Klay  management  techniques,  and  suggestions  for 
Improving  the  matrix  management  process  at  ASD. 


A 

r,  , 

i/ 

In  response  to  the  question  concerning  typical  sources  of  conflict 
experienced  by  progran  and  functional  nanagers,  the  following  is  a listing 
of  the  nore  frequently  nentloned  areas t 

1.  Conflict  over  nan  power  resources  (includes  dedicated/collocation 

issue. 

2.  Perception  of  reduced  loyalty  of  functional  personnel  to  the  prograa 
office. 

3.  Progran^functional  differences  over  technical  and  contractual 
approaches. 

4.  Unsatisfactory  personnel  quality. 

5.  Unsatisfactory  functional  response  tine  to  program  offices. 

6.  Reduced  social  interaction. 

The  above  axeais  axe  presented  in  order  of  perceived  priority.  Howevert 
although  the  competition  over  nan  i>ower  resources  is  ranked  first,  the 
most  emotional  issue  discussed  was  that  of  the  loyalty  issue.  Prograa 
managers  expressed  deep  concern  that  they  could  not  confide  10(9(  in  sub- 
ordinate functional  personnel  etsslgned  to  the  prograa,  especially  in  the 

areas  of  prograa  costs/budget.  The  situation  described  was  that  if  a given 

«♦ 

program  were  underrunning  its  fiscal  year  dollar  allocation  auid  would  prefer 
to  spend  the  money  on  previously  deferred  program  unique  areas,  there 
existed  the  possibility  that  the  functional,  support  personnel  would  advise 
the  hone  office  of  this  situation  and  the  heaul  of  the  functional  group  nay 
recommend  re-programming  of  this  money  elsewhere  within  the  overall  ASD 
structure.  Respondents  have  indicated  that  this  may  have  austually  occurred 
and  has  had  adverse  impact  on  the  pairtlcular  prograa  office's  interaction 
with  the  functional  support  group. 
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Conversely,  the  functional  manager  in  this  case  reported  that  this  situation 
was  handled  properly  froa  the  corporate  viewpoint  In  that  excess  dollars 
on  any  prograa  within  ASD  should  not  be  re>prlorltlce  within  a given 
program  necessarily  but  should  certainly  be  reviewed  In  terms  of  the 
total  A3D  requirements. 

Items  3 5 coincide  closely  with  reported  results  by  Skowronek 

and  others  as  shown  In  figure  5 Table  II  (technical  and  schedule 
Issues).  These  areas  of  conflict  can  become  quite  serious--  In  one 
case  the  prograa  office  actually  made  It  a matter  of  Informal  policy 
that  functional  home  office  coordination  would  be  souj^t  only  If  ab- 
solutely necessary.  This  practice  was  reached  to  avoid  and  minimise 
controversy  auid  delays  based  on  previous  experience  this  office  had 
with  the  functional  department. 

The  Issue  over  personnel  quality  steamed  principally  froa  prograa 
managers'  expeidences  with  the  prograa  control  fxinctlon.  It  was  reported 
that  because  of  considerable  shortages  In  the  overall  functional  staff, 
the  resultant  average  quality  of  the  Individuals  assigned  to  support  their 
specific  prograa  was  less  than  desired.  This  In  turn  caused  an  Increase 
In  the  workload  of  the  program  manager  and  his  assistant  In  maintaining 
surveillance  and  tighter  control  than  nomaj..  In  the  aureas  of  cost  and 
schedule,  prograa  review  perquisites,  etc.  The  functional  managers  Indicated 
current  problems  In  meeting  the  manpower  support  reqxilrements  necessairy 
to  service  the  vaurlous  A3D  prograuis,  but  that  Initiatives  were  In  process 
to  correct  this  Imbedance.  It  was  also  revealed  that  a fomadlced  training 
prograa  was  being  developed  to  Increase  the  expertise  of  aussigned  functioned 
personnel  In  the  their  specialty  areas.  Most  of  the  present  problems  appeared 
to  be  based  on  the  turbulence  created  during  the  Initiation  of  the  matrix 
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in  the  Pxogxma  Control  departaent.  The  corporate  AoD  nana^eaent  Mas  aware 
of  the  situation  and  steps  were  in  process  to  reallocate  resources 
aaong  the  various  AdD  deputates*  Members  of  one  deputate  advised  that 
they  were  being  pressured  to  "centralize"  their  Prograa  Control  resources 
currently  distributed  throughout  the  deputate  on  a collocated  basis  in 
order  to  free  up  personnel  resoxirces  for  reallocation  to  other  AdD 
deputies.  This  rearrangeaent  would  more  closely  parallel  that  of  the 
Aeronautical  Equlpaent  deputate  which  had  a "dual  aatrix"  arrangement  in 
the  Irogzaa  Control  area.  The  former  group  was  not  in  favor  of  this  re- 
allocation as  they  perceived  an  overall  reduction  in  progru  effectiveness. 

This  reaction  was  supported  by  comaents  from  the  Aeronautical  Equipment  group 
who  was  experiencing  the  original  difficulty  with  the  prograa  control 
support  as  a result  of  inadequate  resource  allocation. 

The  responses  to  question  10  concerning  specific  aanageaent  techniques 
currently  being  utilized  at  AdD  within  the  matrix  were  broad  and  general. 
Overall,  aost  program  managers  utilized  informal  verbal  agreeaents  with 
their  respective  functional  managers  as  the  basis  for  daily  working  arrangements. 
The  AdD  regulation  was  mentioned  frequently  as  the  formal  document  spelling 
out  the  functional  and  program  manager  roles.  In  particular,  the  "senior 
collocate"  was  held  responsible  for  negotiating  support  requlreaents  for 
the  particular  prograa  with  the  functional  office.  If  he  could  not  work  out 
a satisfactory  agreeaent,  the  issue  would  be  escalated  to  irtiatever  level 
was  necessary  to  resolve  the  conflict.  Escalation  of  these  differences 
rarely  exceeded  the  Deputy  level.  The  use  of  specific  task  descriptions, 
work  packages,  letters  of  agreement,  etc.  were  the  exception  aaong  the 
various  offices  interviewed.  The  functional  aanagsr,  however,  reported  an 
increasing  level  of  activity  to  develop  a short  term  forecasting  capability 
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(90>180  days)  to  delineate  future  support  requlreaents.  To  this  end  they 
were  developing  PERT  techniques  and  other  aanageaent  Information  systems 
within  the  functional  staff  to  detail  out  the  woricload  requirements  for 
each  program  over  time  so  as  to  be  able  to  better  plan  and  organize  their 
resources  to  meet  the  various  program  requirements.  In  one  Instance 
a computerized  approaush  was  being  developed  to  reduce  the  overhead  burden 
on  the  functional  staff  once  this  method  was  debugged  and  Implemented. 

All  organizations  reported  that  the  monthly  program  reviews  given  by  the 
program  managers  and  the  monthly  functional  arevlews  presented  by  the 
functional  heads  proved  to  be  a very  effective  tool  In  maintaining 
visibility  as  to  the  level  of  support  and  Its  adequacy  over  the  various 
programs.  This  technique  also  provided  the  A3D  corporate  staff  the 
necessary  Information  to  render  top  level  decisions  on  resource  allocation 
when  this  action  was  needed. 

The  final  question  solicited  suggestions  from  the  ASD  personnel 

on  ways  to  Improve  the  matrix  aanageaent  at  A3D.  These  responses  have 
been  Incorporated  In  the  discussions  presented  In  Section  IV  of  this  report. 
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